Objective: To evaluate neutrophil to lymphocyte ratio (NLR) and monocyte to lymphocyte ratio (MLR) in patients with gouty arthritis.
INTRODUCTION
Gout disease is an auto-inflammatory disease caused by accumulation of monosodium urate crystals (MSU) in tissues and organs due to hyperuricemia. Although it is encountered in male patients with advanced age, it affects more than 1/100 of general population in the world (1, 2) . The disease has four stages such as asymptomatic hyperuricemia, detection of MSU without any signs or symptoms, acute gouty arthritis, and advanced stage gout-chronic tophaceous. Acute gouty arthritis (AGA) may develop without any organ damage sign after nearly 15-20 years' of asymptomatic hyperuricemia (3) (4) (5) . AGA develops due to accumulation of MSU within joints and in adjacent tissues, and it has generally a monoarticular presentation. It commonly involves the big toe, and ankle, knee in decreasing order, whereas it involves fingers and elbows in advanced stages. Severe pain, swelling, increased heat, and erythema may be observed in involved joints (4, 5) . Due to effects of MSU crystals, sequential activation of immune system and mechanisms are observed (6) .
Whole blood count is a commonly ordered test evaluating immune system elements in daily clinical practice. Neutrophils, lymphocytes, and monocytes play a role in AGA pathogenesis directly or indirectly and/or via complex interaction between them (6) (7) (8) . Ratios between these immune system elements (neutrophil to lymphocyte ratio and monocyte to lymphocyte ratio) have been listed in inflammatory markers which have been used more frequently recently. There are many studies performed in neutrophil to lymphocyte ratio (NLR) in many diseases such as ankylosing spondylitis (AS) (9) , primary Sjögren's syndrome (pSS) (10), rheumatoid arthritis (RA) (11) , and familial Mediterranean fever (FMF) (12) . Studies performed in monocyte to lymphocyte ratio (MLR) are quite limited in number, and they have been performed mainly in infectious diseases such as tuberculosis (13, 14) .
The present study is the first one performed to evaluate the predictive value of NLR and MLR in gouty arthritis attacks. The aim of the study was to measure NLR and MLR values in gout patients at AGA and in remission and to determine availability of these markers in clinical practice and as laboratory tests.
MATERIALS AND METHODS
The present study was performed between May 2014 and February 2015. 45 patients diagnosed with gout disease, and 45 age and gender matched healthy individuals were enrolled in the study. Clinical and laboratory data of patients during AGA attack period, as well as in remission and control group data were reviewed and recorded from medical files.
Patients were divided into two groups as having the arthritis attack and in remission. The Local Ethics Committee for Clinical Research approved the study. In addition, the study was carried out in accordance with the principles of the Declaration of Helsinki.
Patients who were diagnosed with diabetes mellitus, hypertension, acute and/or chronic infection, malignancy, and received corticosteroid treatment in the last 3 months, were excluded from the study. All blood samples were studied within less than one hour after the sampling. The complete blood counts have been performed in the same analyzer, Mindray BC-6800, which is routinely checked every month in the central laboratory of our institution.
Statistical analysis
The Statistical Package for Social Sciences for Windows 14.0 (SPSS, Inc, Chicago, USA) was used for statistical analyses. Continuous variables were presented as mean ± standard deviation, mean; while categorical variables were indicated as number (n) and percent (%).
Variables meeting the parametric assumptions were assessed using t-test and one-sided ANOVA test in independent groups, Tukey HSD test in the inter-group post-hoc evaluation, while categorical variables were reviewed by chi-square test. Pearson correlation analysis was used to test the correlation of the data. ROC curve graphics were carried out in the computation of sensitivity and specificity. P values of under 0.05 were accepted as significant.
RESULTS
Of gout patients, 30 (66.7%) were males, and 15 (33.3%) were females with the mean age of 60.8±12.0 years. Of the control group, 26 (57.8%) were males, and 19 (42.2%) were females with the mean age of 56.2±10.3 years. There was no significant difference in gender and age between two groups (p=0.387 and p=0.052, respectively).
NLR values were 4.19±3.37 in patients with AGA, 2.64±1.74 in gout patients in remission, and 2.07±1.01 in the control group. NLR value in AGA patients was higher than the patients in remission and in the control group (p<0.0001 and p<0.0001, respectively), whereas there was no difference in NLR value between patients in remission and the control group, (p=0.453) ( Table 1 ) (Figure 1) . MLR values were 0.36±0.21 in AGA patients, 0.25±0.15 in patients in remission and 0.22±0.06 in controls. MLR value in AGA patients was higher than the patients in remission and in the control group (p<0.0001 and p<0.0001, respectively), whereas there was no difference in MLR value between patients in remission and the control group (p=0.604)(Table 1) (Figure 2 ). Other laboratory results of AGA patients, patients in remission and control group are summarized in Table 1 and 2. Positive correlations were determined between NLR, MLR values and C-reactive protein (CRP), erythrocyte sedimentation rate (ESR) and leukocyte in patients with AGA (Table 3 and 4). The cut-off value of NLR was2.18in the ROC analysis with sensitivity of 73%, specificity of 63%, and AUC of 0.676 (95% Cl 0.542-0.769, p=0.004) (Figure 3) . The cut-off value of MLR was 0.22 in the ROC analysis with sensitivity of 62%, specificity of 54%, and AUC value of 0.655 (95% Cl 0.563-0.789, p=0.011) [ Figure 3 ].
DISCUSSION
In the present study, relationship between arthritis attack and NLR, MLR values in gout patients was evaluated. Our findings indicated that NLR and MLR values were higher in gout patients with arthritis attack than patients in remission and in the control group. There was no difference in values between in remission period and control group. It was observed that NLR and MLR values were correlated with CRP, ESR, and leukocyte during arthritis attack.
Neutrophil, lymphocyte, and monocytes which are immune system elements, have active roles in inflammatory process, and they have some changes during this process. In tissue damage, neutrophils and monocytes act in functions such as antigen presentation and processing, phagocytosis, as well as providing contributions in immune system activation by releasing inflammatory cytokines and free oxygen radicals (15, 16) . Lymphopenia may be caused by increased stressor hormones during inflammatory process, and increased apoptosis (17) . In recent years, ratios between these immune system elements have been frequently used as cheap, practical, and helpful inflammatory markers.
There are studies performed about NLR in patients with AS, pSS and FMF. Those studies were concentrated mainly in active disease period, disease activity, or the relationship with other inflammatory markers. Gokmen at al. (9) showed that NLR values were higher in AS patients than the control group, and there was a correlation between NLR and CRP levels.
Hu et al. (10) reported that NLR values in pSS patients were higher than the control group, and they had positive correlation with Sjögren's syndrome disease activity index. Celikbilek et al. (12) showed that NLR values were higher in FMF patients having an attack than FMF patients without the attack and the control group. It is believed that synovial infiltration of neutrophils and monocytes is important in disease pathogenesis and progression in RA patient. Increased lymphocyte apoptosis may cause lymphopenia in RA patients (11, 18) . Uslu et al. (11) reported that NLR values in RA patients were higher than the control group, and were correlated with disease activity score-28. Kawanaka et al. (18) showed in their study that monocyte subgroups (CD14 + , CD16 + )
were higher in RA patients than the control group.
In gout patients, MSU crystals cause inflammation in joints and activation of immune system elements (neutrophils and monocytes), which provide release and control of proinflammatory cytokines. These cytokines contribute into activation of neutrophils and monocytes (19) (20) (21) . Meanwhile when MSU effects and presence of systemic inflammation are evaluated together with effects of stressor hormones such as cortisol on the immune system, and their reflection in peripheral blood, the end result may be lymphocyte apoptosis and lymphopenia. In AGA patients, effects of cortisol and on the immune system may end up with neutrophilia and lymphopenia (15, 20) . Urano et al. (22) showed that cortisol levels of AGA patients were correlated with interleukin-6 and CRP values.
The present study is the first one evaluating NLR and MLR values in gout patients, and investigating the correlation between those values and AGA. MSU effects imply that inflammatory markers made up of these components, such as NLR and MLR, may cause some changes in AGA. As NLR and MLR values were higher in AGA patients when compared with patients in remission and controls, and they had correlations with other inflammatory markers, then this suggested a possible correlation with AGA.
The present study has also some limitations, which are retrospective study design, and low number of enrolled patients. As we know, uric acid levels can be normal in gouty arthritis attacks. For this reason, we did not compare the levels of uric acid of the subjects.
In conclusion, the present study indicated that NLR and MLR values might be two new inflammatory markers which might be used in AGA evaluation in gouty patients with arthritis attacks. 
